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MEDICAL SERIES 

Under-the-Influence of Alcohol 
by John P. Bederka, Jr., Ph. D.' 

Introduction 

Volume 8, No.4 

To be, or not to be, intoxicated! The expert witness-consultant is frequently confronted with 

this question in litigation matters relative to alcohol in the human body under diverse 

circumstances. Even given a diverse range of circumstances, the basic information can be 

encompassed as follows: 

• Diving under the influence 

• Driving under the influence 

• Flying under the influence 

• Skippering under the influence 

• Walking under the influence 

• Watching under the influence 

• Working under the influence 

Herein, only a limited number of aspects of this diversity will be considered with deference 

to the experiences of the author. These selected topics will essentially span the complete, 

alcohol experience with emphasis upon the following: 

1. The Egalitarian Nature of Alcoholic Beverages 

2. Beverage-Specific Blood-Alcohol Concentrations (BAC's) 

3. The Food Effect 

4. Breath-Alcohol Analysis as Everyone's Size 8 Shoe 

5. Breath-, Urine-, Vitreous- Blood Alcohol; Ratios, Ratios, Ratios! 

6. Trauma and The Elimination Phase (Back Calculation) 

7. "Frank Intoxication" or DUI as a Toxic Torque 

8. How Many Drinks Did You Have? (More Back Calculations?) 

9. Psychomotor Correlates of BAC's 

10. Threshold Effects of Alcohol? 
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A DRINK, ALCOHOL DOSAGE FORM 
OR WHAT'S IN A NAME? 

Booze, by any other name, is still ethyl 
alcohol {ethanoQ in effect! Beer drinking is 
very much different than whiskey drinking 
from the alcohol absorption (absorptive 
phase) perspective. Wine drinking, on the 
other hand, seems essentially non-existent 
from a litigation perspective. Thus, as Frezza 
et al.' have reported, and as noted by Conn', 
the alcohol contents of "beers, wines and 
whiskeys" can easily vary by a factor oftwo, 
as tabulated below: 

Table 1. Percentage of Alcohol Contents of 
Some Drinks 

Beers 
Light 
Regular 
England 
EurOpe 

Wines 
Light 
ForlHied 

Whiskeys 

about 2-3% 
3.2 and 3.9-4.1% 

Average 4.5% 
60rmore% 

9-12% 
20% 

37-50% 

20 

In many forums, howe,,,e",ttuij .a!lbolh"lc0I1-
tents of .beer, wine and whiskey are ac
cepted as follows: 

Table 2. Rule-of-Thumb Weights of Alcohol 
per Ounce of Drink . 

40 

Beer 
Wine 
Whiskey 

~ 

1 gram 
3 grams 

11 grams 

Thus, this further allows a drug-based or 
unit-dose approach to drinking. And, as 
shown in table 3, a beer, a wine and a 
whiskey will afford !he.user an amount ~f 
alcohol per drink that is equal within about 
a factor of two. 

Table 3. Amount of Alcohol per Unit-dose 
("A Drink', 

Beer 
Wine 
Whiskey 

60 80 

6-12 grams 
9-12 grams 

10-15 grams 

100 120 

Beverage-Specific Blood Alcohol 

Concentrations (BAC's) 

As shown in Table 3, in spite ofthis seeming 
egalitarian basis of "A Drink," there are 
some further inequalities in terms of the 
drinker. We essentially all know from ob
servation that the volumes and composi
tions of alcoholic drinks vary. One physi
ological variable in the drinker is likely to be 
a range of gastric emptying times. In an 
attempt to level the playing field in alcohol 
ingestion studies, fasting subjects are com
manly utilized. Two reports are herein dis
cussed in this regard. One study deals with 
beer drinking and the other with whiskey. 
Of personal interest to this author is the 
seeming lack of situations of DUI (Driving 
under the influence) where the alcohol was 
wine-derived. 

The beer study by Perl et aI.' utilized three 
light beers of 2.6, 3.14 and 3.60% vlv 
(VOlume of alcohol/volume of beer) and is 
illustrated in Figure 1. The subjects in
gested six 285 ml glasses of beer at equal 
intervals over one hour. The BAC's were 
likewise measured over a period of 150 
minutes. Thus, 35.1 g, 42.4g and 48.6g of 
alcohol were consumed by the same group 

140 160 

TIME AFTER STARTING TO DRINK (min) 

Figure 1. Mean blood alcohol concentrations (±SEM) in 10 males who consumed six 285-ml glasses of three "light" beers in one hour on 
three different occasions. (SEM is standard error of the mean). 
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Figure 2. Mean blood alcohol concentrations in male and female subjects consuming 1 or 2 ounces of 100-proof whiskey/hour per 150 
pounds of body weight. First drink at time 0 with one drink per each hour thereafter (after Forney and Hughes). 
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of ten men on three different occasions. 
The report clearly afforded plots of the 
averageBAC's. Easily noted, therefore, were 
the ascending, plateau and elimination as
pects of the blood-alcohol curves. They 
found peak BAC's at about sixty minutes 
after the beginning of drinking. Most impor
tantly, the peak BAC's (plateau values) for 
the groups were about 30,45 and 52 mg% 
as a function of increasing alcohol contents 
of the imbibed products. Furthermore, at 
one hour post drinking, the BAC's were less 
man 50 mg%. The volumes of beers con
sumed were 1,710 ml/hr. 

A similar study with whiskey drinking had 
been eariierreported by Fomey and Hughes' 
with two groups of drinkers, as illustrated in 
Figure 2. One group consumed one ounce 
of 1 OO-proof whiskey per hour. This is equal 
to about 12g of alcohol per hour. At one and 
a half hours (after two drinks), the average 
BAC was about 25 mg%, but in the group 
that consumed two ounces per hour, the 
BAC at 1.5 hrs into the drinking was about 
65 mg%. [0.1 % equals 1 00 milligrams (mg) 
% equals 100 mgldeciliter (dl)]. 

This value was thus achieved after con
suming about 48 oz. of alcohol or four 
drinks of whiskey. The volumes of whiskey 
were equal to about one-tenth the volumes 
of beer noted in the above report. More
over, with the further consumption of 2 ozs. 
per hour, a BAC of about 100 mg% was 
attained at about 2.5 hours of drinking. This 
is equal to six drinks or about 72g of alcohol 
in two hours. A further comparison shows 
that the consumption of about 48g of alco
hol as beer in one hour would afford a BAC 
of about 40 mg% in two hours; while the 
consumption of 48g of alcohol as 100-
proof whiskey in one hour affords a BAC of 
about 65 mg% in two hours. Thus, on aone 
or two drink per hour basis, the "Beer 
Drinker" would not attain a BAC above 60 
mg% (0.060%) using these data by Perl et 
al. At a "shot" (one ounce of whiskey) per 
hour, the "whiskey drinker" would essen
tially never attain a BAC of 100 mg%. And, 
at two shots of 1 OO-proof whiskey per hour, 
an average person would likely have a BAC 
above 100 mg% after about 2.5 hours of 
drinking. 

The Food Effect: A Confounding 
Variable in the Alcoho/-BAC Equation 

The work by Goldberg' in Sweden in the 
late 1930s and early 1940s still seems as 
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good as there is in regard to the effects of 
essentially concomitant eating and drink
ing. Thus, the consumption of certain foods 
an hour before or two hours after drinking 
may have little effect upon the profile of the 
Blood-Alcohol curve. This has not been 
studied, however, in terms of large ranges 
of volumes and types of foods and bever
ages. What has been reported and gener
ally acknowledged is thatfood may shift the 
Blood-Alcohol Curve by at least a factor of 
two. Thus, food can cause a lowering of the 
maximum BAC by one-half and the time to 
peak BAC can be increased. For example, 
a peak BAC at 2-4 hours can be Seen in 
studies with non-fasting drinkers. The ef
fect of food seems to be greater with beer 
drinking. And, as reported by Goldberg,the 
BAC can be lowered by more than 50% in 
one drinking 80-proof brandy when food is 
also ingested. This magnitude and direc
tion of food effect has also been found in 
several more recent studies as summa
rized in the text edited by Crow and Batt'. 

A Breathalyzer Test Result is 
Evetyone's Size 8 Shoe 

Once upon a time, there was a perceived 
urgent need to do something about the bad 
drinking driver. So, some very bright well
meaning persons developed a testing 
method that was user-friendly and could 
possibly lead to the extinction of drinking 
drivers. Post haste, you see, these well
meaning persons could effectively smell 
this need, and they went out into the labo
ratories (not the streets) and studied many 
bad drinking persons (not driving). First, 
they created a machine. Then, they mea
sured and measured and measured the 
expired air for many years with many ma
chines. Alas, it came to pass that drinking 
persons were found to have alcohol in their 
blood, as well as in the air that they force
fully breathed out. It was further found, after 
many attempts, that there was an average 
value in the population of drinkers that 
described the amount of alcohol detected 
in the blood, and the amount of alcohol 
detected in the breath.' Thus was created 
the Blood-Breath Ratio (B-B/R). This Ratio 
was, in the beginning, created about equal 
to 2,100:1. In time, however, the new cre
ators have made it equal to about 2,300:1, 
since it was found that most drivers were 
not still drinking while crashing. And it has 
come to pass that all men and all women 
are considered created equal with a ratio of 

one of the above, depending upon which 
machine is used. The view of this author is 
consistent with the statement of Mason 
and Dubowski regarding "the unaccept
able lack of agreement of found and calcu
lated concentrations in numerous blood
breath correlation studies ... and in the dis
cordant values reported forthe blood-breath 
concentration ratio for alchohol. .. "21 

Now, once upon another time, another 
group of wise persons in the leather-plastic 
business were also out to create for them
selves an even playing field. So they also 
went out into the wilderness (city streets, 
etc.) and measured a large group of per
sons' foot sizes. And, 10 and behold, they 
found that the population had an average 
foot size of about 8. These wise persons 
thus created machines with the right (equal) 
ratios and produced various size 8 shoes 
for all of us. What, not quite clearly a great 
analogy you say? But yet it seems that a 
breathalyzer test result is tantamount to 
everyone's size 8 shoe! Still don't like the 
comparison? Well, then let me try to clarify 
my dilemma further with this Ratio (B-B/R). 
The following tabulation (Table 4) is an 
expansion of the data in the paper by 
Moore7. He, and many others,8,9.10.11 mea
sured blood alcohol and breathalyzer- de
rived BAC's in select populations. Thus, 
they have tabulated and averaged the cal
culated BAC's based upon either the 21 00 
or 2300 Ratio and, with the actual BAC, as 
determined with an actual blood sample, 
noted the actual ratios for the individuals. 
The range of Ratios from about 850 to 7300 
is the reality. The fantasy is that we all have 
the ratios fixed in the breathalyzers! The 
individual calamity is that with a 
breathalyzer-derived result of 83 mg%, one 
could have a BAC of anywhere from about 
34 ing% to 285 mg% (about 8-fold). It is 
doubtful that these drinkers have such a 
range of shoe sizes! 

Table 4. Alcohol in Blood, Breath and the 
Ratios Thereof for Selected Groups or Indi
viduals 

Blood Breath Ratio 
(Actual value ±5%) 

0.034 0.083 850 
0.068 0.083 1,725 
0.083 0.083 2,100 
0.089 0.083 2,280 
0.156 0.083 4,000 
0.285 0.083 7,300 



Even given the inherent defect in breath
test results shown in Table 4, a positive 

breath test is not to be ignored! A positive 

breath test is an almost certain indicator of 
the presence of either an abnormal chemi

cal component in the expired air or an 
abnormal amount of a frequently occurring 

body component. Thus, although the 
breathalyzer may have good precision, i.e., 

reproducibility of a test result, the accuracy 
in terms oltrue blood-alcohol level is highly 

questionable; and chemicals other than 

ethanol afford positive test results! On 
balance, a breathalyzer is a very good 
screening tool for alcohol and alcohol
like respirable chemicals. Nothing more! 

Breath-, Urine-, Vitreous-Blood 
Alcohol; Ratios, Ratios, Ratios! 

As presented in the foregoing, breath-alco
hol testing is an attempt at indirectly ascer

taining the ·amount of alcohol per unit of 
blood, thus the ratio of Blood-to-Breath 

alcohol. Could it be, however, that there 
may be a better indirect measure of the 

blood alcohol concentration (BAC)? How 
about Urine? Vitreous fluid of the eye? 
Saliva? 

Urine-alcohol values under diverse condi

tions are widely reported in the literature. ". 
13.14.15,16 In general, the relationship of Urine

to Blood-Alcohol and the mental leap to 
degree of intoxication is not an often per
formed feat in the judicial arena. However, 
a review of some recent ratio data in this 
regard seems in order. Thus, of 229 values 
for the urine-blood alcohol ratio (U-B/R), 

from four publications, the average range 
of ratios was 4.1, 4.B, 13.1, 14.1. These 

ratios compare with breath-based values 
of 1.6, 3.3, 6.6 & B.7. The difference be

tween the urine- and breath-based testing 
would be less than a factor of two. This 

situation suggests that the widespread use 
of the breathalyzer types is begging the 

issue! The question is how justifiable is the 
use of breath testing to damn; while damn

ing urine-alcohol data?Thevalidityofurine
alcohol and breath-alcohol values as mea

sures of blood alcohol is arguably equally 
bad! 

Given that saliva is remarkably available 

and variable in conSistency by virtue of 
parasympathetic and possibly competing 

innervation and other factors, it is not sur

prising that a consistent test procedure 

based upon salivary alcohol is not yet avail

able. On the contrary, vitreous fluid is not 
likely to become a more common test for 

alcohol, unless a non-invasive and non
postmortem method for sampling is devel

oped. More to the point is the fact that me 

average ratios of vitreous to blood alcohol 
from 572 cases were remarkably low and 
consistent at 2.71-,3.58 and 3.95.17,18,19,20 Of 

additional consideration is the fact that the 

eye is a direct part of the brain. Thus, it 
would seem of some interest to correlate 

vitreous alcohol and intoxication in addi

tion to blood alcohol and intoxication . 
• 

In summary, then, it is glaringly clear that 

there is great individual variability relative"to 
all of the above ra,tio,based attempts at 

indirectly gauging the blood- alcohol con
centration. Really, how can one even begin 

to assume that an average value of the 
Blood-Breath Alcohol Ratio applies to the 

individual. One must reasonably conclude 

that all olthe available indirect tests toward 
blood-alcohol values are screening proce

dures at best! It is tantamount to criminality 
to use a breath-alcohol test result as a true 

measure of the Blood-Alcohol Concentra
tion. Thus, it is truly inconceivable to read 

that breath-alcohol values alone are being 
touted as a legal venue in alcohol-related 

matters." The only reaSOnably reliable and 
the best approximation of the Blood-Alco

hol Concentration is a blood-alcohol deter
mination! 

Trauma and the Elimination Phase: 
Back Calculation-Extrapolation
Interpolation-Inspiration 

What was the BAC at the time that. .. ? The 

answer to this question is the song that 

everyone waits for the Fat Expert Witness 
to Sing! The lyrics usually include: 

Weight Sex 
Amount Type 
Times Food 
Absorption Phase Plateau Phase 
Elimination Phase Metabolism 
Intravenous Fluid Blood loss 
Site of Sampling Type of 

Instrumentation 
Quality Control Blood Chemis-

tries 
Blood Count Sobriety Testing 
Drinking History Et cetera 

Usually, somewhere in the file records, there 
is a BAC or two. And as noted in the 

foregoing, the published scientific litera

ture allows that a plateau BAC is reached 
within two hours ofthetermination of drink

ing. The absorption phase can, however, 
be as brief as thirty minutes; or, with food, 

as long as about four hours. Also, the BAC 
can remain at ±1 0% of a plateau value for 

about two hours. Additionally, the BAC can 

vary by ±10% with small blood-drawing 
intervals. And, finally, in the elimination 

phase olthe Blood-Alcohol Curve, the pub
lished literature allows a range of rates of 

alcohol removal from the blood of between 

10 and 30 mg/dl/hr. With the special case of 
the trauma victim, an alcohol loss in the 
upper portion of this range has been re

ported by Raszejaand Olszewska."ln fact, 

the highest rates that this author has en
countered are in the 40-50 mg/dllhr range 

in a hospital setting, which values are in 
agreement with those recently reported by 

Adachi et al." 

Ideally, for a back-calculation exercise, it is 

always more firm to have two BAC's at least 
two hours apart in the same clinical setting, 

as noted essentially by Fitzgerald and 
Hume,24 In this author's experience; how

ever, this two-BAC test situation obtains in 
less than 10% of alcohol-related matters. 

Thus, given one BAC, and considering clini
cal interventions, times from incident (acci

dent) to blood draw, and certain pre-acci
dent events as per the foregoing, a back

calculation of BAC's with time then be
comes a matter of arithmetic. This process 

is directed by some to afford a single value 
for the BAC at the time that. .. ! However, 

in view of the many variables that usually 
enter into each matter, a range of BAC's is 

the reasonable product of a back calcula
tion, as most recently noted in an attempted 

review by Montgomery and Reasor.25 

DUt as a Toxic Torque or "Frank 
Intoxication" 

Question to the expert: "What can you say 

about the Degree of Intoxication at the time 

that. .. ?" 

As has been stressed in the foregoing, 
indirect methods of blood-alcohol estima

tion are at best screening tests. An analogy 

is available in the case of drug abuse test

ing where screening test results must be 
complemented by a confirmatory test re

sult. This attempt to relate BAC and Intoxi
cation therefore demands that a direct 
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Figure 3. Relationship between blood-alcohol concentration and percentage of subjects 
intoxicated. 

blood'alcohol value be obtained even at 
some inconvenience. 

So, now that we have an acceptable blood 
alcohol result, are we at a DUI State of 
Nirvana? Shall I dare to say, not quite? If I 
cannot be more absolute with a direct blood 
alcohol result, then how can I possibly 
proceed from a breath alcohol posture to 
Degree of Intoxication? Well, it is generally 
the law! 

In reality, the use of the term and concept 
"Frank Intoxication" seems to have served 
this writer quite well. As reported by 
Jetter,26.27 and based upon 5,853 subjects; 
"Frank Intoxication" (FI) is a sign-based 
evaluation that requires a gross gait abnor
mality and any two of the following four: 

1. abnormality of speech 
2. dilated pupils 
3. flushed face 
4. odor of alcohol on the breath 

The data in the report by Jetter allows that 
a BAC in the range of 1 01-150 mg/dl would 
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have about 64 % of the subjects considered 
as "Frankly Intoxicated." Moreover, in the 
group of persons at BAC's between 51 and 
100 mg/dl, 34% were considered to be 
frankly intoxicated. These combined data, 
as illustrated in Figure 3, allow that about 
50% of a population would be frankly in
toxicated at a BAC of about 125 mg/dl; and 
95 % of an average population would ap
pear to be FI at about 200 mg/dl or above. 

How Many Drinks in a BAC? (More 
Back-Calculations?) 

Before closing on this topic, there is one 
more frequently encountered issue that 
merits consideration and comment. It is 

appropriate that this evaluation occurs at 
this place in the article. The Issue is a 
question that is usually formulated as a 
variation of the general query, "How much 
did you have to drink?" The answer that is 
usually offered is "one-or-two!" And this 
scenario is usually focused upon a blood
alcohol value of about 0.125%. 

Now at this point, either our "Expert" and/ 
or our solicitor remembers that a table of 
numbers exists somewhere on this very 
topic (e.g.,'·25.26.27). Furthermore, the "Ex
pert" remembers that a formula exists for 
the purpose of creating the table, if not for 
some other lofty purpose. Thus, by way of 
review, we can note some of the caveats 
inherent in any attempt to relate a blood
alcohol concentration to the number of 
"drinks" consumed. Referring to Table 1, it 
is seen that not all drinks are created equal. 
As noted, these "drinks" vary in alcohol 
content by a factor of about two. Moreover, 
the volume olthe "drink" may vary by more 
than a tenfold factor, to say nothing about 
the volume olthe "drinker." It seems, there
fore, that a statement as to the number of 
"drinks" should carry at least a twofold 
estimation error. One could further see that 
some "drinks" may be double shots of 
some generosity; and, occasionally, one 

may also assume some penurious efforts at
drink preparation. Thus, at this stage, it 
would seem appropriate to use an estima
tion error factor of two- to four-fold in drink 
estimation, even at relatively low BAC's for 
the estimator. 

More critical, however, is the variability in 
the estimation of the number of "drinks" 
when the estimator is the non-biased "Ex
pert." Given that the beginning assumption 
of the equivalency of "drinks" as to alcohol 
content is incorrect, one still finds that this 
assumption is used in theory and prac
tice.25 In fact, as noted above, and as is 

generally found in the literature, the elimi
nation phase of the BAC is dosage-form 
independent. Thus, even though the alco
hol in the blood is not identifiable as to 
eitherbeer-, wine- orwhiskey-derived, there 
is at least a two-fold to four-fold variation in 
the rate of alcohol loss from the blood. So, 
against all logic, how could the absorption 
phase be less variable than the elimination 
phase? Referring to Figures 1 and 2, one 
can note that the absorption phase is dos
age-form dependent; that is, the same num
ber of "drinks" does not afford the same 
BAC's! 

The critical factor that is generally lost to 
these number of drinks-BAC calculations is 
Time. Thus, Time during which drinking 
occurred and Time since drinking ceased 
are also primary variables. 

Let us further examine here what I will call a 
very limiting case, as shown in Figure 2. 



Note that at a BAC of about 0.02-0.025%, 
one has consumed either a double shot 
(two ounces) or two single shots (two one
ounce doses). One could rightly calculate 
that two "drinks" gave the same BAC. Mov
ing right along the curves, we note that at 
four "drinks" (two two-ounce shots), one 
has a BAC of about 0.065% and at four 
"drinks," (four one-ounce shots), one has a 
BAC of about 0.04%. Whoops! Well, let us 
keep moving right along to six "drinks." 
Now at three two-ounce "drinks," we have 
a BAC of about 0.11%, and also at six 
"drinks," (six one-ounce shots), we note a 
BAC of about 0.04%. So, even with a limit
ing case scenario of BAC predictabiity and 
number of "drinks," one can note an esti
mation error factor of up to three-fold or 
more. 

In summary, it seems quite obvious that an 
attempt to back calculate the number of 
"drinks" relative to a given BAC is less than 
either precise or accurate. Included in the 
reality of the matter are at least the follow
ing: 

• Rate of drinking 
• Time of, and time since, drinking 
• Ethanol elimination rate less than a 

five-fold factor 
• The food effect of up to a four-fold 

factor5·24 

• Variable absorption phase factors28 

It is quite obviously the conclusion of this 
writer that an attempt to back calculate the 
numberof"drinks" consumed ortheequiva
lent relative to a given BAC is a most futile 
and inaccurate task and any number de
rived therefrom has little to no general va
lidity. 

Psychomotor Correlates of BAC's 

The experience of the author has been that 
most alcohol-related matters focus at BAC's 
around the 100 mg/dl (0.100%) level and 
above. In the other direction, what is the 
lower limit of BAC where test parameters 
fail to be predictive of the degree of psy
chomotor hypofunctionality? Or, when can 
you significantly talk of a no-effect level of 
alcohol? A recent review of the data pre
sented in the text edited by Crow and Batt' 
has allowed the construction of the follow
ing two figures which data are based upon 
about eighty published articles. Figure 4 
shows a plot of the frequency distribution 

14 

CfJ 13 

b 12 « 
m 11 
0 
...J 10 0 
I 

9 CfJ 
w 
a: 8 
I 
f- 7 
LL 
0 6 

>-
0 ·5 " 
Z 
W 4 
:) 

a 3 w 
a: 2 LL 

0 
0 .01 .02 .03 .04 .05 .06 .07 .08 .09 .10 .11 .12 .13 .14 .15 .16 .17 .18 .19 .20 .21 .22 

Figure 4. Reported BAG's at Thresholds for Significant Hypofunctionality (% Alcohol per 100 
ml of Blood or Blood approximation via Breath). 

of threshold BAC's for effects upon diverse 
human factors parameters. Figure 5 is a 
plot similar to Figure 3 of cumulative fre
quency distribution of lowest BAC's at 
hypofunctionality. 

In both figures, a major inflection point is 
noted at BAC's of about 0.06-0.07% (60-
70 mg/dl). This value of about 0.070% is 
also quite consistent in terms of a limiting 
BAC for alcohol-facilitated psychomotor 
performance which is usually noted below 
about 0.05% BAC. In somewhat Phar
macologicffoxicologic terms, Figure 5 is a 
dose-response curve. Consequently, a 
value of the BAC that affects 50% of the 
variables can be derived. This 50% effect is 
the above-noted BAC of 0.070%. This 50% 
effect in the laboratory-based test situation 
is about one-halfthefield-test derived 50% 
"Frank Intoxication" BAC of 0.125% noted 
above. In the other direction, one would 
have a seeming 95% probability of exhibit
ing no psychomotor hypofunctionality at a 
BAC of about 20 mg/dl. 

Threshold Effects of Alcohol 

As noted in the foregoing, both academic 
and practical goals were being pursued by 
researchers in the arena of psychomotor 

effects of ethanol. The utility of this re
search information for the expert witness is 
usually such that the effects of alcohol can 
be described as a probabilistic event in 
terms of the inebriated. For example, one 
can address the question as to whether 
there was a greater than 50% likelihood of 
intoxication or even one greater than 95% 
in the case of a high BAC. The reverse 
situation, however, usually obtains! Thus, 
what was the likelihood of being function
ally normal at a BAC below any of the 
litigated values of 0.1%,0.05%, etc. Here 
one would not be driving uhder the influ
ence, but one could still be under the influ
ence. 

Referring to the data of Figures 4 and 5, one 
notes about 80 data points. In effect, each 
of these data points likely has devolved 
from some study on some human factor 
parameter. The question that needs to be 
considered is: "which parameter or param
eters are appropriate to the alcohol-related 
incident under consideration?" Posing an 
approach to an answer to this possible 
question are the items in Table 5. These six 
areas of psychomotor functioning could be 
related to the driver and/or passenger, and 
perhaps to the eye witness.29 Especially to 
be noted relative to the alcohol concentra
tions in Table 5 is the fact that these con-
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centrations refer to the extinction-initiation 
of hypofunctionality; that is, the alcohol 
concentrations could be considered as 
threshold values for the effects of the alco
hol. 

One final interpretation from the data in 
Figure 5 is that there is some human factor 
parameter that is affected in some persons 
at blood-alcohol levels that are in the area 
ofO.01 % (1 Omg/deciliter). Furthermore, with 
additional work and with more sophisti
cated instrumentation, it will be concluded 
by someone that there is no lower limit for 
the effect of alcohol except zero. 

In closing on this topic of the influence of 
Alcohol on Human Performance, the word 
alcohol does not generally cause intense 
intellectual interest. The real world inci
dents involving alcohol, however, are all 
unique. The variables noted in the forego
ing are by no means an exhaustive listing; 
and, no attempt was made to treat any 
topic exhaustively. All in all, there is enough 
supporting scientific and related literature 
to be objective about alcohol-related mat
ters. There are data from population stud
ies that afford average values and ranges of 
values. Additionally, there are data on indi
viduals overtime which allow more specific 
approximations. Thus, one must carefully 
excerpt the literature and focus one's ex
perience-cum expertise in evaluating the 
alcohol-human interactions. Especially il
lustrative in this regard are the numerous 
studies of psychomotor performance of 
humans under the influences of alcohol 
noted, in regard to Figures 4 and 5. To 
select the appropriate test data from this 
universe of information and objectively to 
address matters involving alcohol, is clearly 
no small responsibility for the expert wit
ness. 
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SIGN OR SYMPTOM 

Alcohol and Perception 

Dynamic Visual Acuity 

Ught-Dark Adaptation 

Peripheral Vision (Multi-Tasking) 

tasking of great difficulty 

above 0.08% peripheral events ignored 

Eye Blink Frequencyand Blink Closure 

Color Discrimination 

Oculomotor Function 

Depth Perception 

Sacchadic Eye Movements 

Nystagmus of Various Types 

Tracking Tasks 

With Angular Acceleration 

added multi-tasking 

about 90% of subjects affected at 

Division of Attention 

Vigilance (Multi-Tasking) 

Fixation Time (Foveal Focusing) 

Mood and Emotions 

Increased Drowsiness and Decreased 

Clear Headedness 

Memory 

Short-Term Input andlor Recall Spans 

APPROX. BLOOD ALCOHOL 

ca. 0.02% 

0~Q9% 

0.05% 

0.017.% 

0.07% 

very varlabl.e 

0.Q15~0;04% 

0.05-0.10,% 

.0.03- 0;09% 

0.07% 

0.03-0.06% 

0.10% 

0.Q15% 

0.10.% 

0.03% 

0.05-0.10% 

Table 5. Some alchohol-sensitive psychomotor functions and approximate threshold alchohol concentrations 
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